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Guidelines for Evaluating the Efficiency of Biochar in Reducing Soil Acidity
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Evaluation of suitable application rate of biochar produced from various agricultural and agro-
industrial materials is required to serve as a guideline for farmers. Therefore, this study aimed to
determine the optimal application rate of biochar and assess its potential impact on early plant growth.
The study consisted of three main steps: (1) optimizing the biochar application rate before conducting
a pot experiment, (2) studying the chemical and physical properties of the selected biochar and (3)
evaluating plant growth responses. The initial experiment involved incubating acidic soils with known
lime requirement (LR) alongside biochar derived from spent mushroom substrate (SMS) and coconut
shell (CS), which was mixed with slaked lime (L). Five treatments were tested: SMS 0.5LR, SMS 0.75LR,
CS:L (3:1) LR, and CS:L (1:1) LR. A completely randomized design (CRD) with 3 replications was employed.
Results showed that SMS 0.5LR and CS:L (1:3) LR effectively increased soil pH without exceeding 7.5,
making them suitable for further investigation. A subsequent experiment was conducted in a randomized
complete block design with six replications. Treatments included slaked lime at LR, SMS at 0.5LR, CS:L
(1:3) at LR, and recommended chemical fertilizers, compared to untreated acidic soil. Plant growth
parameters, including leaf greenness, and nutrient deficiency symptoms, in baby comn (Zea mays L.)
were determined. Results indicated that both biochar treatments enhanced plant growth comparable

to the lime treatment.
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Agriculture, 2005) mﬂfuﬁmmmmmﬁ@@dm A8
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Table 1 Changing of soil pH after applying soil conditioners derived from biochar

Treatment Long Lab Lae durian grown soil Huay Mon pineapple grown soil
3 DAA 7 DAA 3 DAA 7 DAA
Control 5.74e 5.74e 5.92e 5.92d
SMS 0.5LR 6.92d 6.99d 6.44d 6.31c
SMS 0.75LR 7.16¢ 7.25b 6.52¢ 6.61b
CSiL (3:1) LR 7.36b 7.17c 6.68b 6.48bc
CS:L (1:1) LR 7.62a 7.58a 6.84a 6.91a
F-test *xx *x% *xx %%
CV (%) 1.05 0.49 0.61 2.52

Means within the same column followed by different letters showed significantly different between treatments by LSD test.

*** = significantly different at P<0.001; DAA = Day After Application
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Sunaudl 2 mefnwanEuTRvasETUFUUTIAY
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Table 2 Chemical and physical properties of soil conditioners (n=3)

properties Slaked lime SMS CS:L (3:1)
pH (1:5) 12.26 8.68 10.22
Ash (%) 100.00 68.35 28.18
EC (mS/cm) 4.59 555 1.21
Moisture (%) 0.10 33.96 21.86
Density (g/cm?) 1.06 0.54 0.60

¥ '
4 I
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ndagn (P<0.01) (Table 3) ns5uAsAfn1UTUUT
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LANAN99INNTINTTAUALTTEnYzFuLATEUATY
dndlmgjnsléansusuussuanaiudaniwita SMs
0.5LR thay CS:L (3:1) LR daasunistasgytivlale

andnsldyurnifiseey 21 uaz 28 Tu uslilads

seey 35 Jundagn Tinaluuanseainnsldyuen
ﬁgﬂé’ﬂummﬂ%amaaé’wé]’uuam’amgﬂ (Table 3)

dlefiansananuderveddudnineiingeu
fiszay 45 Yu nuinsaisinavilvirnanudeves
Tutilwnosuunnasiueg 19l ved1Agyn1sai
(P<0.05) Taun15ld SMS vililut1alnadaradu
\Jeannilan fe 46.20 SPAD-unit uazlaiuansnenin
nsld CSL Tuaazieaiunisld CSL vinlianadiu
Wenunnaue liianasiuegeddedAgnieaia
Aunsldyuvninaznisaivau Ingdaiainuden
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Table 3 Stem diameter, height and leaf greenness of baby corn during 45 DAS

Treatment Stem diameter Height Greenness
(cm) (cm) (SPAD-unit)
21 DAS 28DAS 35DAS 21 DAS 28DAS 35DAS 45 DAS

Control 1.01c 1.47 c 1.99 b 8.25c¢c 12.50 c 19.16 b 4130 b
Lime LR 1.38b 276 b 321a 11.08 b 1933b  27.00 a 4221 b
SMS 0.5 LR 1.74 a 328a 353a 1291a 2166a 2950a 46.20 a
CSL(3:1) LR 183 a 308ab 346a 1408a 21.50a 2983 a 42.84 ab
F-test *x *x *x *x *x *% *
CV (%) 16.28 13.90 12.39 12.39 8.99 12.14 6.60

Means within the same column followed by different letters showed significantly different between treatments by LSD test.
**and * = significantly different at P<0.01 and 0.05, respectively
DAS = Day After Sowing

WeRarsaon1svnsigemsie wudn  Iegluwazardwdudiosuns (Figure 2a) Tuvaed
F1lnadnsaukantaINIsvInsINeanasakas  0IN1sVIRs IRk EENEILEanIeIn1TluYe 21-35
wuniifeuluszeznisaiyiduladiuandediu g Jundeaindgn laglumdessenitadulu dwluas

ansvesWeanesasudunalalionny 1421 fu  Hveuludllsunwaziiienie (Figure 2b)

Figure 2 Phosphorus deficiency symptoms during 14-21 DAS (a)
and magnesium deficiency symptoms during 21-35 DAS (b)
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Numbers of observation
o = N W B~ U0 O

21 28 35 21 28 35 21 28 35 21 28 35
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p1msvauunfideaind unnnssuisynszesnis
Wiaiule warduneldlaeianienssudialdans
Usudgefiu daunsaiSemugumuinEudaunnoinis
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[0 Mg symptom [ normal (b)

Numbers of observation

21 28 35 21 28 35 21 28 35 21 28 35

1. control 2. Lime LR 3.SMS0.5LR 4. CS:L (3:1) LR

Days after sowing

Figure 3 Symptoms of phosphorous (a) and magnesium (b) deficiency observed at 21, 28 and 35 DAS
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